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(54) VOICE CODER AND VOICE DECODER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the voice coding transmission 
system providing a very small delay. 

SOLUTION: In the voice coder 1, error correction code addition circuits 
106a, 106b apply individually error correction coding to a linear prediction 
parameter in the unit of frames generated by a parameter generating 
section 1a and a sound source parameter in the unit of sub frames which 
are 1/4 divisions of one frame, multiplexers 107a, 107b multiplex 
respectively and individually each parameter and its error correction code 
to generate individual multiplexed parameter signals, a transmission control 
circuit 114 sends the signals in a prescribed order. Every time a reception 
control circuit 215 finishes reception of one individual multiplexed 
parameter signal in the voice decoder 2. demultiplexers 208a, 208b separate 
and extract the parameters and the error correction codes and error 
correction circuits 209a, 209b apply error check/ correction processing to 
the parameters and the resulting signal is sequentially fed to a voice 
reproduction section 2b. 
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Proc. ICASSP' 85, pp. 937-939. 1985 J iCiF^^xri^. 
[0 0 O 3] g|4l*^3S<D#^-^1bai2lvX^A<D^ 
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mztixi^o 
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(ig20~40 [ms] SI) IC^JU ffiLfcA*^ 

^ £»tb c*i*Ji^'bLr«^-'b«»^a/<5 
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[0005] mp&mtmm3<D&mtt3 bit. tayu 

iEft-^ttJii]Il]SS3 o 6 leaser. ±E? u— a^(4cd 1 
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[0 0 12] UMHH3E*W!>«J*ifr*<bft«l4, 
2IC33^T. HiTE^I (D«-§-±J«#Si:fJEm2CD«-^ 

*Tf -5!&yfTIE£HI£±l?j6U cro^yiTiE^^HllE 
S>l-^S1bLrmlE/N°<r-v hB-^^^-r^t 

[OO 1 3] *^B^0)^«^b^SI4. 
CTtlr, zro/^-v K<f-^|-J:yeiil*^.-C#fcflElf 

[0014] »**5Eiia)*^«^bSI«r*» sUES 
an--5m2<D/^^-^ttai¥isi:. stjE/^-v 

Elfn ^tttb^SI-ity. mlE^/^>- 

[oo 1 5] |*#«6Btta>**aWfl:««ii. 
Slrfcl^Ts buESi (©/s'^P 1 — 5»ttaJ#S<tHtJE^2 

ccD/^>-^ic^-r*MyiTiE»#i:£»itttai 
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[OO 1 6] lot. ^Sg^CD^ft-^bgefc^tf^ 
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<bfe2l->^.irA$S|3St?#S. 
[0 0 17] 

L fc**»*<bG2fe *> X t A<D ? P v £ flfjftfS T* ft « o 

01 leaser, *m»^b*mii. cELPm* 
ffl^r A2j**t— ■ S« fr& z> is— AJ*t4©tt»^«l/<^ 
* — * t-v-y? is— A«ttoti/<7 ^-^i £ 

s^btr, 1 ^(D&mit/^t—sm^ (.hit. 

ITiE^#A>t>/d:-5^M^b/N 0 ^^-^<i-^. tS&lfl 

^Sfc/^;* S'J^Slb/^* — fi^tft 

intb-r-strox-fcy. atimtsni 

[ooi8] ^fc. ^m^tmm2ft. ^pttmm 
a 1 a n ^(Dflsij^sib/^ > — * <£ j*ss<t y a<t 

g«£«7Lfc«SI*«<b/< : 7>-*«#fr&/<^ 
>t-^«b-?-<D^yiTIE^i:$»ltttaiL. IgyfTIESF 
^Ictto'l^T/^ > — $ l=M y ttW/IJjE*13£i6 U 

— ? Z> U— AijMaflJfc&ffllgff^jM'^ ^ 

y^tb/fTiEffiSLfc-y-^7 b— A*fiL<7)^M/\°^y — 

,»:^W*g|52 bir^ti. iHISB 1 b£g«SP2 a 
<!: l*fKiHS&£7> LTfglK$;tvt l*£>. 
[0 0 19] **»^<bS«1 <D/^y-$£j$SP1 a 

Art i=ftg&?a' * — ■ ? £ inb-r -& <t <t * i= . - © 

7 U-Ai|M£(a|£ff^;l|/^;* — t7"7U-Af 

=5*-* ^sai-r -stcDT-fe y , > — ? % 

ttiialE&i oii, tt»^a/<7^-**^fl:iltti o 2 



t7"7b- A^sii^i o 3 1. *s/<^>— 
[0020] taj&^ss/^.*— * manual o 1 1*. /\ 

Ag<DA7J^7 ; -'5»£«jyaiL. C<D7U-A*ii(D 

—SiirLTI*. «IH1#tt. S^Hb^ttCD.fclM-SP (Li 
ne Spectrum Pa i r) — £ 17U-A§ 
l*20~40 [ms] t?fc-5, Sfc. ^^a'l/^^^ — 

^i^fcE^i 021*, igiM^m'^*— ^irajiHi^i 
s^b-r « - 1 icj: y , 77 is—j+mitoim+itm^M 

[002 1 ] ^^7U-Air B Wl 0 3li, fgfl^jffl 

/^v^— ^M^iblUKi o 2-e±jg$+tf=7L/— Am<4 
©7L/-At 1 -3t(D7i/-A) ros^-fbiu^aii/^ 

77 U— A^4^9)L/c : t©'efey s 17U- Ai*mi~ 
f4(Dt?7U-AStt^. toT1"7^7U-AI 
1*5-10 [ms] T'fe-So (SIS. Z<DV-7Z>[s-l±ffim 

[0022] *ai/<7>-*iwi@»i 0 4ii, 

is — amfbKeis& 1 o 3T»:ai$+i.fcfflrBi*^ib^ff^a'] 

/■v^^— ^ <t. U— AmfiCDATJ^^^— ^ tic 

©Xfc-S. #3S/<^/— ■S'i^HblslS&i 0 5li, 

#3g/^7^— ^fftisislSSi o 4r-»:ai*^fc : t3i^7^ 

— s'^STib-r-s-ti^fcy > -9-^7 is— A^ircoa^- 

[00 2 3] m2ltftffimtZ>ls-J*t-V7Z>ls-l±<D 

0 oii+'LMcm^it^^fc^-WEs 1 iA<Si:?>tLr 
yis—Ammzwvaizti&o ^mms -[ kd^f b i^a< 

1 71/-AIS4XS. -9-^7U-AI*7U— A^B^fel 

wi-4»siiLfc : t©r-fcy. *k (kttSft) ?u-a 

5 0 2lif 1 -9-^7 U-A 5 0 7 ~f4-T7"7 U~A 5 
1 O^^f-5 (t& (k-1 ) 7I/-A5 0 1 fccfc t/9g 
(k+1) 7 U-A 5 O 3 t i^il: 4 O©^? 7 U-A 

[OO 2 4] $i«5 1 1 *<SCt.+VT«iyai$^f= 1 




1 0-1 54999 



37 U-A5 0 1 (DATJB'PT-'SI-S-^OT^tilSftf:: 
teM^ffl/^*— AA§Ff-9 5 0 0(I)5 0 4 
#ifi(D^^«fc<at?L. *©Ik7U-A5 0 2«)^ 
A***t-* 5 O 0<D5 0 5ft 
jfiam®£«fc<*;h>-fa>-c. f?±#^AO U— l±(Dtfi& 

Pel (»^Mb) **±JiM"S. t"fcfc> 

*>. ifam^ U-A^ I k 7 5 O 2 5 i: . 

Ik71/-A502(D (fi^Mb) tfHB^ffl/^*— * 
«t. P^M^U— AT'fc&ig (k-1) 

CtlC^y, f1^^U-i»507fc t ):i;f2^7 
U-A 5 O 8 (DffiPel (ftT^b) *#^3H/<^J«— 
J*U JfcSk71/-A5 0 2ffl (S^Ht) SUF^;!]/* 
^M7l/-A-Cfelil (k + 1) 71/- 
A5O30) (i^Hb) tgite^ffl'^t—Zt&mfrttrt 
mm.-t%>^t\Z&y s H3^7"7U-A5 0 9fcJ:D:S 
4t7"7U-A5 1 OOliPel (M^b) «»?a/<7^ 

[00 2 5] 0 1 leg y , ^jsfr^bsgB 1 a&flT0 1 
bi*. 7u- AJ&tecoa^biSHB^ai/^.*— zt-y-z? 

7^— $ t£&W.itLX* 1 KDflBI^S'lbiafl* 

> — * a ^-fccfc tfffl»i^«ft*a/<5 * — 5»ii 

a*£*U C*l6©/<4rv h«#£m?*e»ai=i£Ui 
t4t©T'fey, MyiTIE^^UDlHlSSl 0 6at5«fct/ 
106bt, 07afc'J;i;i 07b 

[0 0 2 6] »yp]EfiF*f*apiatt I 0 6 a I*. HUB? 
W* 1 ?* — ^a^-lblalS&i 0 2tMJtlfc7U-Af 
tt©*?-<b*»^ai/<7 * — * K*t Ltl y iTiE?HHb 

I«i5l0 6bli *a^Hb@3&1 O 5 

T?±J*S Htz-V-J? U— A*tt0>«Tfca*'<7 > — ? 
ir *t Lt » y IT iE»-»<b«i31** L. H y ITjEtt**£ 
fiE-T-5. ft, «?»»#<be36*>^T-AICj3t^TI4. 
SSK«^ -/ -< X^lc cfe 4S4f^0) aa«T $ m±T Z> 
tztb. ±.ffiLfc«fc3l=. £A,?>fr<DlSyfTjE$J-S§-<b^£ 

iCcty^yniEft-^ttAn-f »wefc4*<, c 

<MJiOT«/«7^ — * «fctma4ba«/<7 *—2<D 

^-t+iwyiTjE^^winr*. 

[0 0 2 7] 7il,f T'L/7^1 07ali, 



^-^l^tnisi o zx-±i8.-£ft.izz>\s— Amiiroa 

6 a T* $ y ITiE«# i: ^ ^S^b L T 1 -v 

h<D<i»j*s<bti^ay/^5^— * 
fc, -^u^u^-y-i 0 7bi4, ^m'^t—ZM+it 
O 5T-±lie$*ifc-y-^7U-Am(4<D4^b^;TS 
i 5»t. ^ytTIE^#^*O0ai O 6 bT'^fiE^ 

htzm i )fiiE$mt£&nLx i KD<@»i£aib 
^3S/ *5 * - $< £ ±f&? Z> o 

[0 0 2 8] <SL ^yfTIE^#^*0[slS&1 06at7^ 
0 7a tit. I1(D/^'> Hia*J**» 

— 5Uc*f-r-5i3ytTIE?S-«t-£±/5£U C<Dgt y ITIE??^§- 

t xmr «s?itM»?ai/<7 y — > 1 1 ^aib l. r . 
-r-Sc ^yfriE£f-stttio[5]S&i 0 6b<t^;u^^ 
jSLrfcy. -y-^^u-A^iicDa^b^jS/^^— f 
is-r^a^b^/^^p 1 — ^ •b^a-ibL.-c, i^t^ 

[0 0 2 9] iH«*J^[n]ai 1 4 (iH(t*J{JP#e) I*, 

v^^^u-i'-y- 1 07 a ^ b(Dfi»i£fi<b*iff^ii|/^ 
> — fc^tf-TVi^^u^+M o 7 bA^^>ro^®»J 

[0030] %wm.mt*£w. 2 rogitas 2 a 1*, 
mfft&witt^*— >e^^fejHK<fc ysiL. 

fl>«yiriE»#t*»««iaiL. «yna»ai=*^ 
-c/^^— s«i=tty*m/iTjE«ia*ifiL, Myfiiaj/ 

y — $ t$£V-*z?y u— Amiiwa^^b^JI/N'^ > — ? 
^ins^s ^s±gP2 bir^^,t<D-efey . g^ifiwin 

K21 5t, f7M7"U7t2 0 8 a ^^20 8 b 
MyfTiE[2l£S2 O 9 a fc<feU:2 O 9 b <t^*-T-5o 

[0031] %:mfflw®$&2 1 5 (^mftim^f-z) i*. 
« $$17 l fciisij ^ a<b«»*si / n° 5 ^ - * v 

7U^^U^-y-2 O 8 alCiiy . *fcS1f $!^T L fc<i»J 
^Iftf S/^ 7 / - ^ SfT^f 7"l/77 2 O 8 blriM 

[O0 3 2] ^;U^^U^-9-2 O 8 a 14. SftfrJiftlH] 
K2 1 5T-S(M*4x7i<lSiJ^aib^^Si]/^>-^11 

-§-£7 u-AJtuaoaTftaHB^as/^^ / t ^©i^ 

yiTIE^tlC^gtL. !£y!TIElH]S&2 0 9 a|rili, 0 
f7;i/f7'l/772 O 8 bl*s §(lffliSHHlSS2 1 

5 T- §<i $ n fc ^ a<ba» / n° ^ * — s> «^ ^ -y ^ ^ 

. U-Am^W»^b^31/^7 * — £ <t ^-©i^ y fTIE^-^ 
irl^glL. HyfTIElHia2 O 9 bicji&o 
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[0 0 3 3] ^ y ITIEBI& 2 0 9 a I*. 
■9-2 0 8 a-Cttit£;hfcgSyfTIEft-§-l-*-oV-C. 

yfTiE[aS&2 O 9 bl*. f-7;i/f^^^2 0 8bT?» 

i§IS;h.fc!£yHiE*Hil-*^T-9-:?7 u-AiiMaco? 
[00 3 4] ft. v r v;U5 L ^U^-9-2 O 8 a tWk l )tIJE 

{i-^fr taT-ftiUB^aj/^? > — s» t *<j>m y itie^ 

ir^^gitttUL, ZCD|#yiTiE^lrtto*LM:±fS<Dft 
^b«»^«/<7 > - * l=K y &Hi^lIjEMa£16.U»_ 

•So f7W^^*2 0 8 b£&yiTIElaJ8&2 

y , s»7 Lfc«aii*«ft«*»/<7 * — 
f>*^ <b*a«/<5 > —* t zom y nsE»#t 
tbL. croMyfTiE^icSoa^rifEroi^ib^jiS/^ 

i^=? * — $ ^m^m±^ 2 b ici*6 0 

[0 0 3 5] JW=, *P«#<tlS«2a>*^W*»2b 

1*, |gy«ai/iTiE»as*Lfc7U— AJWiroi^btt 
<5 * — 9 £tt»*3H/<5 J* — * lefts L, C4x 

*£j*u sfciRyttm/iTjEfflas^fca^b**/^ 

5 * — $ ^"9-^7 U— AJiMicDWM^ > — $ I=«tc 
L, ±IB0!>ttlBltt»*a«/<5 / — 4» <t * — * i: 

— $£7ClH]S&2 1 Ot, *^7L/- A*iRfJ[I]S&2 1 1 
t. «/<7^-*«SB»2 1 2t. -&fi£lH]SS2 1 3 

[0 0 3 6] IftJB^ai'^*— *«5clHltt2 1 01*, IS 
ytTiElHlK2 0 9 aT?^y^a/ITiEffia$+Lfc7U— 

Mla]&2 1 1 I*. ItJI^ai/^J*— *«5cEI»2 1 or- 

istjctsHtz-piy—^mit^^m/^^—^t:. ceo 

^ft^;l'|/N°^ *—5t. CCD 7 U— A<7)^fgfJ^7 U— 

U-A^i lcffllHH»»^M/<7 > -* *<fej*?-*. CCD 
■0-?:7U— AffilWIIItt2 1 1 G>|alttfltj£l*. 

ft. CCO-y-^b-AfcMHI*. ffifcLfe*?!::. IS£W 
[0 0 3 7] nffi'*?*— 9>m.7t®&2 1 2 I*, ^yn 

jE[UK2 o 9 bx-py«iaj/'iTiE5aa$*tfca^b : t;n 



5E-T*. *fc. £jf£@S&2 1 31*. ^fflfc-r-f 

*HH«»* 3B/<5 / — * <D/<7 > — S« fitlcfg^ L . 
/?7>- $«5tle]S§2 1 2T-g7cS+i-fcW3S/^^y— 5» 

[0 0 3 8] 2fclC. JisS<D«fe5l^jS*^xfcSl CDW^ 
^IbeitvX^ACDib^lCOL^TlSi^-f -So W 

gffiES&l 0 1 IC&lvC. ff (k-1 ) (kl*Bft) 7 
U— ACDfgfl^Sil/^.*— * a [k-1] £gfcbL. ft 
l^k7U-A0)fi^ffl/<7^-?a [k] . « 
LkJbJJ 7U— A<P^?ai/<7>— » g [k + 1] 



AjW^v 1 — ^irmtTA*^^— $£«jyffiL (El 2 
. CCD 7 U— Afi4(DA*tpf- S»$^^^/U 
»«r-T-5) C i: ir J: y . z> U-A*{4<D^^^7 p< - 
^ SHUfcJMi-r-S. i»i:iifll'^^-^i^blsl!S 
1 0 2 IcfcL^Ts iSHCDlM^/l'l/^^y— -S»$cv [k- 

1] ^a^bLr. m (k-D ? ^-ixCDm^itim 

T|/<7>- ? ff q [k-1] ^^/$L, ^L->rlgk7 
A. m ( k + 1 ) 7 U-ACOa^^bm^;!!]/^^ .* 
— •S'arq [k] . aq [k+1] ^MI^JiK-r -5= CCD 
*^b«»^a/<5>— *I4. fgyfTJE#-S§-ttflQ[H]8& 1 
0 6a. V^^^U-^-y- 107a. iS&WJ? is— A 
ffiff\\2\&1 0 3lciMt.*ti)<, fSl. *^Hb#;£l*£ST-fc 

'a) o 

[0 0 3 9] ^y!TiEW^»Dlsl!»1 0 6 alC^T, 

irjt^ 0 fSi. ±iaoKytTjE»^b¥?ii±ff*"Cfc«o- 

*T<bll»Ti«/ O ^ - * t ±IB(7)fTIE^^ £ £S<b 
It, ft (k-1) % ftk. ft (k + 1) ^U~A(D<1 
53iJ^fi<b^^;l']^^^— ^If-^-af qm [k-1] . or 
qm [k] % orqm [k + 1] £Ji3fc±J$ U C^^>?- 

IB»3l«*Jffli|ali»2 1 4iriH* 0 

[0 0 4 0] ^^^U-A T irp1®SSl 0 3^Cfcl^ 

r. ±fB<Da^b^Jf^;l'l/^^-^of q [k-1] t 

Ofq [k] ^r^fflLNT. ft (k-1) 7? U-A(^ft 3 . 
ft 4-9"^^ U— ACD^irpia^^b/^^^— ^ a q' [k- 
1, 3] . orq' [k-1, 4] . J:l/ft k V \s — A 

a>»i. fta-^^^u-AcDffirafi^b^^S'J/^^ 

-^arq' [k f 1] % orq' [k, 2] m 

i^x±m(D&*itmr* : ?m'<^*-$ a q [k] taq 

[k + 1] ir^fflt^T. ftk^U-A(Dft3. %4-*Z? 
3] , orq' [k. 4] % tS&lfm (k+1) "7 U — A 
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0f K %2-VZ?Z>ls-L,0)W£im.=1-\tt^*— J Z a 
q' [k + 1, 1].aq' [k+1. 2] £±J$-T 

-A(DA^^^~^^lc*oaNr. I(k-1)7b 
-A0)I3, m4-9"3f^U-A<7)#3i/\ 0 ^^-^iS [k 
-1. 3] . { [k-1. 4]. Ik7b- AO>mi~ 
m41t^^U-A(D^/^>-^ { [k, 1] ~{ 

[k, 4] . fcctL^m (k+1) ^Lx-A(DS1. «2 
*yJZ>\s— A(D^3Su^>-*{ [k + 1, 1] ~{ 

[k + i. 2] *m*»aj-r*. *u:was/<5*— 

fi^bL" S^b^aS/^^-^iS q [k-1, 3] % 

iSq [k-1. 4] . { q [k. 1 ] ~{ q [k, 

4] % {q [k + 1. 1] ~{q [k + 1, 2] £■« 

—21*. KytTiE?5#f**PlHll»1 0 6bj3W7)l,f^ 
U^-tM O 7 blzlH*2ie>*tSo 

[004 1] igyfTjE^f^DlElS&l O 6 bdfcl^T. 
±IH+h ^ ? U- A#fi(D*?-<b«ai/ <^ — ^ ICS* L T 
-€-*i-e*iffl»Jlc» y ITIEfr^b * JS LTl^ y ITjE#-S§-£ 
4^L, ZO)^yfTiE^*v;u^^U^-tM 0 7 b(r 

& Q f Lt, 7^^b^7-y-1 0 7blzfcl^, ±ie-9- 
^7 b-Affi^I^btS/^ ^ - $ £JlIE(DITjE# 
*i£IHUfc£»bLT. ft (k-1) (D»3. S4t^ 

y\s-A<D®m&mitnM'^*—$m^e qm [k- 

1. 3] Jqm[k-1, 4] . % k 37 1 
qm[k, 1] -jSqm [k, 4] . * (k+1 ) 

— Zm^P qm [k + 1. 1] . {qm [k+1, 2] 

[0 0 4 2] JMmftJ$PlHlS& 2 1 4 iCfc^r. ^(7)fiiM 

iiffrc hkb l r . -hfB ? [s-AmitLoi&mitm^m' < 

jsi«ft»j»iai!»2 1 4\z\t. mm^m\tm^m^ 
=? t—tm^ot qm [k] % {isj^aibsai/^;* — $ 

IKjSqrn [k-1, 3] , jSqm [k-1, 4] . { 
qm [k, 1] Jqm[k, 2] . fflSlJ^MfblBfl^ 
Sl)/N°^^— JItffqm [k+1] % &mit9m'S=7* 

— $m^P q m [k. 3] % Jqm [k, 4] „ {qm 
[k + 1, 1] . {qm [k + 1. 2] (DMl^AtlZ 

*i* jHtfr]{W0s&2 1 4«. z&mi-mm&mitJ^ * 



[0043] *^a#ft»«2<D»ft*«awr 

5o ^^^b^Mi^ffiLfcfflSU^S^b/^^— 

it&m 2 (DSe««BIB 2 1 5ICfc&£*L£o gflftj© 
0^2 1 5lcfci^T. £i£K^e>0)b:^ hx h 'J-AJ 

fifr^t:^ h»«flrr*;ii:l=«fcy v Jgk?U-A(D{@&] 
^■ftaHU^a/^^— *«*a qm [k] <D£tf?h 

eaiK^&cotf^ m ku— a (figij*a<b-&aa/< : 7^ 

— qm [k-1, 3] . {qm [k-1. 

4] , {qm [k. 1] . {qm [k. 2] (Dtf^h) 
£§{ILlgcl+£o ^JU^^U^-y-2 0 8 alCfcl^T, 
±lB<D<lSiJ£S<bm^;1i | )/^ * — * k Z> U- 

Aa>«^t«»^S9/<5*--*arq [k] £^(D^yiT 
jE»#tIC»«L. C+t6S»yiTjEig»2 0 9 alcai 
tgyfTIE[H]S&2 0 9 a Izfcl^T. ±fE(DgiyfTaEfr 

^zmi^Tm^itm^m'^*-* a q [k] c:*tL 

Lfrorq [k] ^ttR^a/^^^— 5« «5clia2 1 0 lc 

[0 0 4 4] «»fi|y<7>-^*SISI»2 1 OlZ^Dt^ 

±!5CDaq [k] ^SMHSTaj/^^— ^ a? [k] 
£^tcU -9-3f^U— A*iPe1[n3K2 1 1lcfcl^T. ±15 
(Dor [k] t. mz'&TttS tlXl^Z>m (k-1) Z> U— 
ACDSUg^Sd/^^^— ^ a [k-1] t^fflL>T. Jg 
(k-1) S4^?7L/- Afcctl/m 

k7l/-A0»K f2^?7L/- AOffira^^SiJ/^ 

^orq' [k-1, 3].arq' [k-1, 
4] % Qfq' [k, 1] . Qfq' [k, 2] 

^> 0 (Si. ^(D-t^^^ U-AfiPell*. -^^^u-a^PpI® 
%1 o 3 <t[^ti<7)*iP^}£lCc££>o 
[0 0 4 5] fflSl^Mfttt^aO/^^^— 
arqm [k] a>««*«7Lfcg(l#JWlHl»2 1 5lzfc 

ft-rSCi:lcJ:y. <i»J^m<b^;]S/^^— ^fl^{ q 
m [k-1, 3] (D^t^v hCDgfl^^T-rSit. 

^T^u^u^i*^ o 8 bicsiSo i^iifc mm&m 

it^ffi/*=?*—$m^0 qm [k-1, 4] . {qm 

[k, 1]Jqm[k, 2] ^^tt^^flL^^^ 
it. Ztl^JS^7 r V;U5 L ^U^^2 0 8 blCj£& 0 f7 
;UT^L/^-9-2 0 8 bdfclNT. ±IS(^{qm [k- 
1, 3] Sa^fl:**/^*— *0 q [k-1, 3] <t 
-tO)»yiTjE»#fclc»JlL. C*i&£RyirjE0S»2 
0 9 b{Cil^, 0 {qm [k-1. 4] % {qm 

[k, 1] . {qm [k. 2] irftLT£^«<D#giS& 
Jl£^-£o »yUjEEItt2 0 9 blcj3l^r. ±IB(D^y 

ITiE^#^fflt^rfi^b«3S/^^>-^{ q [k-1. 

3] |c»LTRy««/WIEfc«£fcU ca)tttt/II 
iEil!iS^JfiLfc{ q [k-1, 3] ^#31/N 0: 7>--^ffl 
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7C[2)S&2 1 2|ri£&o jSq [k-1. 4] . 0 q 

[k. 1] . [k. 2] iztjLxtm&<»mymiii 

[0 0 4 6] — S ^teESS 2 1 Z\Zt$l^X. 

±!H(D«^b^aS/^7>—5'j!»^WM/<5>— S»£ [k 
-1. 3] . 0 [k-1. 4] . £ [k. 1] . 0 

[k. 2] Sl^StS. -?-LT-&j£[9]3§2 1 3IC2S 

A*&©«in*»*3B/<5*-r s* (aq- [k-i. 

3] . or q' [k-1, 4] , oq' [k, 1 ] . or 

q' [k, 2] ) <d/^^ — ?{fii=iSSL. ±m-*z?v 

U— id*&0>*B/<5>— * (£ [k-1, 3] . £ 
[k-1, 4] . 0 [k, 1] . £ [k. 2] ) 
X ±f& Ltz^7&m^TSf$.7 4 )l>$ C <t IC J: 

"J. IS (k-1) 7L/-A<DS3> m4-9-^77U— A, 
6J:tf«k7U- ACDlfU , I2^^7L/-A«t^$ 

[0 0 4 7] |ll3li^^^beE|->X^A|Cfclt^^ 

^-fS-TA^-V-f-Trfcy. (a) ttttJfeCD^ft^b 
fij3l'>XfA (E14) (P^-fA^ — h£*L. (b) 
l**3§BJjtf>SIJ5£<7>i*<8 Lfc^ft-^bfrog v A t- 

A (Ell) (D^-f -V- h 
[0 0 4 8] 113 (a) (C^f.t^lC^OW^^'lb 

■c, ik7i/-A<ot^f-^A*3 o 1 tfmjtz> 

[k] 05£j?£3O2a. fc<fci;-y-^7U-Am^C7)S^ 
fb^jS/^.*— S< 0 q [k-1, 3] . 0q [k-1, 
4] . £ q [k, 1] . 0 q [k, 2] <D±Ji£3 0 2 b 
~ 3 0 2 e A<?Tt>^-S>o <7 >-^iSq 

[k, 2] <D±fi£3 O 2 eA<$?7-f -St. Cft £>CD/^ 
>-^lr^Lr-SLTMyfTIE??#1b^iSL. 
0 3A^t^+i-5o 

[00 4 9] SfSflU (^ffl-^bgS) Icfcl^ 

r. -t££mib/^*-$«^co±tf<;/ h£§« Li&i*. 

fc£>. fk 7 U— ACDj&ff^I'M^ — $ a [k] 05*t 
jc304 a, n&lf-V-Zf? V— ^mtt-CD^M'^*— 5 
0 [k-1 , 3] . £ [k-1, 4]. 0 [k, 1 ] . 
iSq [k, 2] 0gS3O4b~3O4eWt)W. 
Wil^^^— [k-1, 3] <D«tc3 O 4 bA<r&IT 
Lfc8#.£-!?. SS (k-1) 7U-A©S3*7'7l/-A 
©Sit^3 05aA<bH*$^ mi^Xm (k-1) 7 
L/-A©^4*7"7 b-i»©S4t^3 0 5 b, Sk7 
U— A(»S 1 U-A0S4gp 3 0 5 c. m k 7 

U— A(DH 2 +J- U— A<DS£§^ 3 O 5 d tfJE&tiJ 



L. 1 7U-A<7)»^b^^;19/<7>— »a>£jftftM 
1+>-^7U-A0)»^b#3i/^P t -f W^JS^FbI 

<>:. «t*CD^^^b->X^Alcfclt^ (gk^U-A 
O) WPAftHttfrg (ik7 U — AO)) ^tll?3gB^ 
£T?(7)3£iigB$fifld e I a y 1 l*felT<7)St?^-ti-^„ 
de I ay1=A + B + A + 2C/5 + A/2 

g|2 (b) l-^<fc?lc;£S^|Cj;£>#m$^b 
eiMv^T-ATrli. 2HB«l=*Jl*T. Sk7l/-A«)l 
T<b«»^ai/<7>— i Si a q [k] fl)±«3 0 2aA^ 
TtSi. C*U::«|yfTIE?^b£fi£U l^Hb^fl^ 
;1'J/'?^P t — q [ k ] 0){seI 4 O 3 a A<ff 

«. {silt 403at 3t?T lt, -y-^7U-Am(iro»^ 

Iba^/*^.* — $f0)£j£3 0 2 b~3 0 2 eilW, 
orqm [k] a)ei4 0 3 aA<|l7tlit. HI'*. ST 1 
it^M'S^*— $m^0 q [k-1, 3] . £q [k- 
1. 4] » 0a [k, 1] . (5q [k, 2] 0)fsi£4O 

3 b~ 4 0 3 e jWfrft-So 

[0050] g^i^|l^lz^sL^r. iisii^fiib^^^a'j/^^ 
t. Sk7i/- ixtom^M/^*— $ a [k] <»m.7t 

4 04aAqT+Jtl4. <lSlJ01Hb#;)l/^^-^ 
f^qm [k-1. 3] „ )3qm [k-1. 4] . ^ 
qm [k, 1] % jSqm [k. 2] CDgil^$l7^^ - 

II*. [k-1. 3] . y3 [k 

-1. 4] . 0 [k, 1] . yS [k, 2] CDa7c404 
b~4 0 4ei<ftt5tll). tf/<7^-^^ [k-1, 
3] ©«7c4 0 4bA<!fl7bfc^t'. m (k-1) 7 
U— A(D$3t7 i 7l/- A(75S±'i i ^4 0 5 a*<ai73* 
tL. m^Xm (k-1) 7U~A(75m4-9-^7U— A<» 
B^b 1 )^ 4 0 5 b. Ik7 U— A(7)|g 1 "9-^7 U— A(7) 
ff ^WJS 4 O 5 c . Ik7 U— AOTS 2+H^^ U— AW 

s±#5^4 o 5 dmmzuhtizti&e aot, *^bjic 

cfc-SW^^^beil^X^AirfcltS (Ik7 U — A 
<D) W*A*Bfl»fr& («k^U- A<D) #)^aJ*BBJS 
^t?<D^il^B#FBld e I a y 2 l*mT(D^tra^-B--S 0 
de I ay2=A+B/5+2A/5+C/5+A/2 
CfU-cfcy. ^BJlCi^W^^^bfejtvX^AICj: 

^^co^^-f-lbeJlvXT-Aicib^T. 

de I a y 1 — del a y 2 = 3A/5 + 4B/5 + C 
/5 

IJiTO) (1) ~ (3) <D^f+-Cfc-5„ 
(1) 3f7*7U- A»©*^<b*a/<7>— r S< q 
[k-1. 4] . £ q [k. 1] . 0 [k, 2] 0184s 
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(3 A/ 5) 

(2) 4^71/- A^OTi^f-ib^/^J'— 5»£ q 
[k-1 . 3] . $ q [k-1 . 4] . 0 q [k. 

1] , j8q [k, 2] <D&£.l£mm (4B/5) 

(3) tt»^3B/<7>— $ « [k] CD^tc^PbI (C/ 
5) • 

©tS/<7>- 5< tlc^LT. ^yiTIE»##*n(HlKl 
06afcJ:U:i 06 b Icj: y ^-tl-ftlSSIJirlS l J fTIE# 

tftSIL. 1 7U-A(D«T<b^^;11/<7>— 
-g-WMyfTjE^. fc-5LM*1 AO^jTI/^ 

0 7 afc«fctf1 0 7 b-e^m^bLT^lBlJ^Jt'lb/^^P 4 — 
$fg^£±j£U =4i££<gftlfip[a]»l 1 4lcJ:yffi5£ 

©ini^-c-ififiu fm^bSBzicfti^-c. ±i2co<i 
%i&mit'Sz>*—s>m^$%:mffl®®?&2. i 5 r*g<i 
u 1 rxnm^mti^*—'* (i^0gf$ii7ts 

^tl:f7^f7"U7^2 0 8 a £fcl42 0 8 b iCiM 
IJ, i^l^ 2V -?•+*- 2 0 8 at-7l/- Am{4<D»^b 

Ms?*/*? «tssy UiE^-i-i ^^gtaaj l. bs 

UITIE[2)K2 0 9 a^±M<F>m^\\MMl>Mi^ £ 

ici^y^iaj/iTiE«a3S^JiSL, crofi^b^p^S']/^ 
> — S* * 2 b izm. y , &tc s r-?)i>?y\sw 

2 08 bT'+H^^b— AmfeCDi^bWai/^^^— 5» t 

RyiriE»*i:*«'i*ttffiL. »yirniaB2 o 9 br* 

±IB©« : Fft*ai/<7 * — * y «ai/iTIE«!i31£fi£ 

±amn t , 1 ^ xs-L.ftnmt^m'^ * om^t 
mm t l fc^iHj»*£ i+jner & - 1 tf-t? £ 

[005 1] (Si, ±BeHJ£ro^^(=fcC'Tli. Hff^jfJl 
> 9 <t^^ <7 J< ©357? f^S* L Tli y fTIEft 

[0 0 5 2] ±IHHffi(D^^(cfcLNTI*. ft3fc<7> 

^ft^bfc&vX^f AI-ib^Tteii Iff h U- hJb<* 
^*0>§^#ibGiIvXirA<b: hf-v hi/ 



-ASS4m<3i:L. Ctll-«tyM'>Lf-eMt* 
f htMVfljEft#l=fiyMiT«*ML fc4lMi17U 

—A<nv-zf? u— A^i*^^.-ric 1 o<D/^7 > —9 1- 

[0053] Sf-. .tiesiiScDff^icfc^Ti*. 
b<7>^yiTiE^^s$iis£-r^^s. g«a52a(© 

^ygldJ/fTjEffiS^HIS-ri)*©. fccfctf#j£?i±SB 
2 b©/<7>- S»*«7£^- L,T^-?H|H]B 

11 £ / < v =1 > m £ m 1 » r 31 Jfe l r t a 1 \ 

[0 0 5 4] 

[^CDscSm] IU±<DJ;7lc*fgB^(D^^-§-<bSS*5 
•Ib/^y— ^7"7l/-Afe«)t3g/^^-?t 

[iU *IS|B^<DSiEro»$^^®fflLf=^^^bej|| 

*, x t aw ^ a v >? mf&m x & & „ 

[H2] $^^-1bvX^A|rfcl+i)»W^i:7U-A 
t"*?? Is— A©M^^*"*"Sl"efe-5)o 

[H13] ^S§^(D^SS(Z)ff$^^JSfflLfc^^^bGit 
v^f At ^3)5©^^^1bejg vXf A©®SOT3it^ 

^^■r^-< a^-v— ht?fc-5o 

[04] ^^ro^^^f^biEiivx-f AO— :? 
[^OTittaj] 

1 ^^^^bSS, 2 ^{t-§-<bige. 101 It 

*»ffliHiK» 102 mte^ffl'^*— 

^S^blslSS. 103 -b-^7U-AttlHia». 104 
#;TS/^>— ^S:tiJlelSS. 105 W31/^^^— >fi 
^bisiss. 106 «yiTjE«#ttfln[5ltt. 107 ^7 

114 mimfflffl\Bl8&* 2 0 8f7il/f 
20 9 fgyfTIE(H]S&, 210 Jg^jffl/^ 
=7*—*>W.7t®&. 211 t^7l/- AttPslIslSS. 2 

1 2 w^/^*— ^^tcIhiss. 2 1 3 -smmffi 
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